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Item #5 of the application for a certificate of waiver FAA Form 
#2120-0027

To conduct aerial application of a mosquito control agent over the 
multiple townships of the county of Merced, California. Namely, the 
cities of Merced, Atwater, Livingston, Los Banos, Dos Palos and 
Gustine and congested unincorporated areas.
These applications will be preformed with a multi-engine aircraft 
(Cessna M-337B) white with red markings and the words “MOSQUITO 
CONTROL” on the underside of the wings.
We will be flying at an altitude of 200 fee A.G.L. beginning at sundown 
and continuing for two hours. No application will be performed in 
weather conditions less then V.F.R. and in wind speed more then 10 
M.P.H.
The operation will consist of flying spray swath starting on the
downwind side of the area to be treated and every 1000 feet in 
spacing until completed (see attached maps). These applications will 
be accomplished for the purpose of controlling mosquitoes that 
potentially vector viruses endangering public heath.
Prior notification will be given to the citizens of the area to be treated 
by either radio broadcasting or public notice in the local newspaper.
Attached are the resolutions granting the Merced Co. M.A.D. 
permission to operate its mosquito control aircraft over the 
incorporated limits of the cities name above.



Prior Approval from Appropriate Officials

Sample Letter

CITY OF MERCED
MERCED COUNTY
STATE OF CALIFORNIA

The Manager of the City of Merced hereby grants 
permission to the Merced County Mosquito Abatement District 
(MCMAD) to operate its twin-engine Cessna 337-B aircraft over the 
incorporated limits of the City of Merced for the purpose of abating 
pest and disease bearing mosquitoes, provided that the aircraft 
and pilot(s) meet all applicable Federal Aviation Administration
(FAA) requirements; that the MCMAD Plan of Operation is on file 
with the FAA at the time the applications are made; and that only 
Environmental Protection Agency (EPA) approved pesticides will be 
used in aerial mosquito control operations. This letter will be 
incorporated into the district’s Plan of Operation, which is on file 
with the FAA and is periodically updated.



Multi-Engine Aircraft



Merced County Mosquito Abatement District 
will be flying the districts twin-engine aircraft 
for MOSQUITO CONTROL over the city of 
Merced.

The district’s aircraft is a white twin-engine 
Cessna 337 with red trim.  The words 
“MOSQUITO CONTROL” are on the underside 
of the wings of the aircraft in large letters.

If you have questions concerning the operation 
of the aircraft, please call the Merced County 
Mosquito Abatement District at (209) 722-1527 
between 6:30 am and 3:00pm Monday 
through Friday, or write to :
MERCED COUNTY MOSQUITO ABATEMENT 
DISTRICT, P.O. BOX 909, MERCED, CA 95341

Public Notice



“A Statistical Model of the Dynamics 
of a Mosquito Vector Population” 
• An adulticide that continually reduces adult daily 

survival from 85 to 79 percent greatly affects the 
population size.  This relatively small decrease in the 
survival rate persisting for an entire spring and 
summer will thus reduce the Culex tarsalis 
populations by over 90 percent.  Such a reduction is 
important in the prevention of arthropod-borne 
diseases.  The key to such a major reduction in 
population is the use of adulticides beginning when 
the first Culex tarsalis generation emerges.

• T. Moon UC-Berkeley





Results
• Aerial applications targeting Culex 

tarsalis populations throughout the 
season resulted in an 85% and 77% 
reductions from the 5-year historical 
average over a six week peak 
population period in the fall of 2004 and 
2005, respectively. 



Health Care Facility with 
High-Risk Population

Census 2000 Population distribution of Persons 
Aged 45+ in Merced City By Block and Institution



Brief History of Barrier Treatments
• DDT (5%) applied to field foliage by compressed air 

sprayer: ~90% control  of Aedes for 33d
Madden et al. 1945 Mosq. News 5: 100-104

• Permethrin applied to lawns reduced Aedes landing 
counts by 63% at 2d Helson & Surgeoner 1983 Mosq. News 43:164-
169

• Permethrin applied to foliage reduced Aedes landing 
counts by 90% at 2d, 30% at 8d Anderson et al. 1991 J. 
AMCA 7:116-117

• Deltamethrin applied to foliage reduced Anopheles
trapped by 96% thru 8d Perich et al. 1993 Med Vet Entomol 7: 
363-368



TalstarOne™ Barrier Treatment in
Merced, CA Treatment

96 oz/ min delivery
Ag-Air Mist Sprayer
40-PSI nozzle pressure
Droplets = 52 micron dia



Barrier treatments 
completed at 46 duck 
clubs to protect older 
hunters



Mapping and treating of crow roosts were problematic



2004 - 28% (8) of WNV positive birds 
were located in the wetland corridor
2005 – only 2% (3) of WNV positive 
birds were located on the Westside!

Livingston – aerial applications 
were triggered by high Culex 
tarsalis trap counts (300 ptn),  
aerial adulticiding and 
larviciding treatments reduced 
counts to one Culex tarsalis ptn



Vietnam veteran 
now a WNV 
veteran.



Cessna 337-02
• We apply Pyrenone at a rate of 0.64 oz/ac 

undiluted
• Swath:1000’
• Speed:140 M.P.H.
• Flow:179 oz/min
• Altitude:200’ Pressure: 28 P.S.I.
• Delivery system: 2 Micronair AU5000 

turning at 10,000 R.P.M. producing 30 to 
40 micron droplets



Stacking grids
• For smaller congested area, we use this 

method of treatment to avoid flying 
directly over town.

• These usually start at 4000’ upwind 
from the edge of town (depending on 
the wind) at an altitude of 200’. The 
next pass is made on the same path but 
at an altitude of 250’ and so on until the 
desired area is covered



Atwater – aerial applications triggered by a cluster of 
WNV positive birds within a 1-square mile area, no 
human cases were recorded in the target area

Merced – aerial applications 
triggered by WNV positive 
mosquito pools from gravid traps, 
three human cases were recorded 
outside the target area, however, 
two of the cases were adjacent to 
the treatment.



Residential spray grids

• These grids are pre-surveyed for 
obstacles and are directly over cities

• They consist of spray swath every 1000’ 
starting about 4000’ up wind from the 
edge of the desired target area on the 
down wind side (depending on wind 
speed) and extending 4000’ upwind on 
the other side of the grid.



Health Care Facility with 
High-Risk Population

Census 2000 Population distribution of Persons 
Aged 45+ in Merced City By Block and Institution

Census maps 
helped direct 
ground ULV 
applications



No WNV cases were recorded from seventy-three assisted living facilities 
routinely treated with barrier sprays



Merced County
M.A.D.

aerial program

Aggressive early season control of Culex tarsalis kept Merced County from being 
the epicenter of WNV in 2005.


